Long-term low-protein diet reduces the number of hippocampal mossy fiber synapses.
Previously we have reported a loss of the dentate granule cells and hippocampal CA3 pyramidal cells in adult animals after lengthy periods of low-protein diet. In this study we examined the effects of this cell loss upon the synaptic connections between the granule cell axons (the mossy fibers) and CA3 pyramidal cell dendrites. Three groups of five rats each were given a low-casein (8%) diet for 6, 12, and 18 months, respectively, and the results of the ultrastructural morphometric analysis compared with similarly processed control rats kept on a control diet. The numerical density of synapses was decreased in undernourished rats and the fraction of the mossy fiber terminal membrane occupied by synaptic specializations was reduced. It can be inferred that the synaptic connectivity pattern between mossy fiber terminals and CA3 dendrites is altered due to a reduction in the number of contacts. Besides, as the synapses of low-protein-treated animals do not display any increase in the length of their active zones, evidence is not provided for the existence of morphological synaptic plasticity, contrary to what has been recently described in other experimental circumstances.